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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide high luminance and shelf life electroluminescent element 
and highly luminescent color filter based on that electroluminescent element by using inorganic and/or 
rare-earth complex based phosphor. 

SOLUTION: An electroluminescent element characterized by containing at least a kind of 
electroluminescent material and an inorganic based phosphor that absorbes the luminescent light from 
that electroluminescent material and luminescences at peak wavelength different from the peak 
wavelength of that electroluminescent material. 
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[0037] 
[€25] 




iXmASftt 1 m±<7)B$(± R 9 , fc R 9 2 (iH fC*> -5 T t P 

(l i ) 1 1/ ; h dx s * 7 1 yxfffl^^ < t i l 
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)v 5 * -y -b vxm-^ d2) mmmmm-ifi s o 

1-GeiaicJ: 9S££ft*fe«^i»T*l> Z k 

znwtt&mxmi ltiea^xi/? hews*?* 
yxtf, (i3) «riaft6«*M3fe««o«^c«3teK*3&< 

4 0 0-7 0 OnmX'b &Zb£%mtt &m#Hl 1 
X«il 2fcJEatf)XU? hn/^^^-feyxSf. ( 1 

4 ) m«§8y$fttt^&< k t 1 

A>"6 0 0-70 0n mX'fohZ k Srflrffik? 'SittRJl 1 
1-13 <r>mtifr 1 JfCfEt&^x P 9 Y n;l/ 5 * -y -Ir y 
*5IHv (15) 3-V?Yux**7^yxW$Mm. 

^ . (i6) mm±wmmmi<m±wm.m 

4 0 0-^7 0 0 nmT'b&ZbZftmttmimi 5 
fcfEi^xi^ho/i^-y-fcy^Si^. (17) m 

4*6 0 0-7 0 0 n m?&£.: k £*Hg:k-f l>fi:i<fl 1 

5 JUi 1 6 1 if tcKS^ox u ? h S * y -fe 
V xSl 1 . (IS) iflEx U ? h OA- S * x -t yxttfl 
Offi*&#»£*<4 3 0 n mWTt*4 d k fcttBfc-f 
4I8*« 11-1 7<D&tLip 1 JStiSttOXU? h n/U 
5*7tyxif, (19) fijIExL-? hn/P$*-y-fe 
yx«|;ic0ffi*^a^'4 0 0-4 3 0 nmtifiK 
bZftWLbtmXmi 8fciE*8<Z>xW ho^S^y 
tyxff. (20) suffix up y X3>v 5 ^> -y -b y 

mm® LEDTk&zkz&Bib-ti m$g 1 1 - 1 

9 <7) Wl* 1 1 lllCietfeOX l/?hQA-S*7-t yxf 
¥ . (21) MfEx U ? h nyp 5 * y * 
LEDT''£>l>ik£#iikf-|>»ll 1-1 9<7)fBin 
A> 1 Jf (cfEf^x u ? 1- n/l- S * y b y . ( 2 
2 ) huISx V9Y D/P 5 * y b y.XWf//. HUfE-)&:£ 
(Nl) , ( A 1 ) . (A 2). (A3). ( B 1 ) . 
(CI). (Dl) . (El ) . (Fl ) . (F2) . 

( g i ) xn ( g 2 ) ■emzixnt£m*bmi£tiz>& 
%<bi>imT'$>z>zbzimbtm%mi 1-21 

tiEifc^x]/ ? h oA- = *y by ^S^. (23) as 

f£xi/? hU)V^*v*VXmifrb%&btlh%&'®. 
IRLT 400-500 n mfcffi*?^ifcft£#tS*fllK 

^mm<^yy^<bh\m. 5oi-6oonm«A 
m&&ztth*m^KK<?y>%< 1 1> ima^'6 

0 1-7 0 0 nmt&«feJfc«^^WtS*MaSffi3fcft 
co^=5r< k 1 1 S^^ti^ESWISW-ri £ k £«f 

attsxix^ho/ps^-y-by^^, (24) mm 

lRLT400-500n m^ffi^fbtttftS-WT*^ 
SM8ft*3i5fcf*tf><fc5r< k t 1 «. 501-600nm 



1 1 6 0 1 - 7 0 0 n m(CC*9Bi£lfcJt**r 5 

*±S«Hfc#£51£*«o4^:< k i> i «£-trtr-r*feS8a 

J|*1ff4£ k £#®k-f&xu? ho/PS * 7-b^ 
( 2 5) XI/? bo^5*-y-fcyxttfla»«|ti: 
<bnS**«lR LT 4 0 0 ~ 7 0 0 n m fcffirfcf&ERJI 
*^4*S«iRS3efl«0*J>$r< k 1 1 k 

ztmb-r&&$m7 j>i>?-. (26) ii/?ho^ 

5 0 0 nm(Cffi^^j$*2r*-ri.*»S^*#:^^ 
<ki>l«. 5 0l-6 0 0nmfc:«*«*»fi*W1- 
4*«*a3fc*<^r < k i 1 aai>'6 0 1 - 7 0 0 n 
mtcWJbl«*t:^4t^aH£*^*< k 1 1 
ffl£#*1-&Ck£tt©k-fl>fe£8t7^?-. (2 

7 ) msamstmifi so i-Gei sc* oaiasfi 
te%mmm.-?i>& z t &miki-&mHL 2 sxi± 

2 6<r)Wxip> 1 mzim<r>WtWi7 4 4-?-. (28) 
x 1/ ? b 5 * -y -fe y xttfi*>4> hfi h % i ©JR 
LT400-700n ml l ZWz^^M^:^tl^±M 
®ft%m;ftcr ) >J?%< b t> 1 ****** i k ffli 
•fhQgSiky (29)XV?hD^U7-fe 
y^«fii6»4>ftti-6<l4jtSr®lRLT4 0 0-5 0 0 n 

it IS. SOl-eOOnmfcffi^SSftjftg&ff-r* 
«±3H«fls5Rabt«a^^< k «> 1 fflSW'6 0 1-70 

k fc l a*#*t*«MMifr*<-6C: k fcttflte 

■TSfe^7^/P?-. (30) Sol-GelSCJ: 

(31) *i^fflflt*S***fflv^*feJ: 0 t>ffl»« 

ffi. (32) ffiE*±«^^3l3K*wacfei»JRjft^ 

3 4 0 n mJa±T* tZttltob tltoSt* 3 1 WE 
m<7)&%®J}&. (33) TE-«« ( R 2 ) 
l»rx^yttiEfi^^^<kt 1-o^thZkZW® 

k-r&ftzmikmm. 

[0039 ] 
[^2 6] 

-IW ( R 2 ) 

y»i ?" 

[0040] Cst*. R 10 i«**lS^X(iBJaa2r^ 
L. Y 101 (±KS)l^, MtlfXIi-N (Riot) -* 

k 9&xoz.a&& k ft 1 4 - 8 mmzmifct in&em 



[004 1] #W«C*N>vC, xl/?bn/U5*-y-fe> 
[0 04 2] lixiltSftioTMtiitt. Mi. 

0*v^*;^-*fflfe:HiiB$*i. JffliBSixfcxi'? h 

[0043] #ISBJJfcJfl^<oil£>XU:7 hn^S^-y-fe 

imt,Z®mi%< . fyUtf^-fby'L^A { G a N ) CO J; 
3=5rii}S<7)xi/i7 ho^S^-y-feyxW^ (ilLED 
fci^d) T"£>J:<. ^rtS^xu^hnyi/S^-ytyx 

& V W . L E D £ ffl ^ h 1 1 tffgmmcO&fr h ft 

[0 044] XftWlzH^Xii, xi/? hn;l/$*-y-fc 

yxmmmMXimmzx o 4 s o n mjaTcs** 

3K»**#t5t<Of*4i Jg£(i4 0 

0-4 30 n m(Cffi*fBt*fcR££-f •?> t> <DT*>& CI t 

[0045] £.tz. C I Efegll^±T'«i. 3flf&$& 
n y h y y^mm B *fe#^H ® 1 0 8 H t 
fE»S*l.T^$ rg|4. 16 fe» (ftcOfe) 
i feSiSStcOP^j CO+CO Purplish B 1 
u e , Blueish Pu rp 1 eiitliPu rp 1 

[0046] 3|B»«tJff4U<fflo4>ii*xi^^hn;U 
5 * -y -fe {CO^TftftWtlttBBtS . 

[0 04 7] *»BBtff4L<fflV^ti&xU^ho^ 
5 * y -fe yxtffiJi. fufEco-flM ( N 1 ) , (A 
1) . (A2) . (A3). (Bl ) . (CI). (D 

l). (Ei). (fi). (F2) xmtihit^ 

ZtytflZ (Gl ) T"H$*U4-AD- 1 , 1' -t'7 
7f-;HW**Bflf: LTfflv* (G2 ) Hi 

co tr 'j -nm i^n^-ftiMz^-fhit-^ifih 

[0048] HRSC (NIK (Al). ( A 2 ) . 
(A3). (Bl). (C 1 ) tiXV (D 1 ) CiJ^ 
T. Ar. Ar„, Ar 12 . Ar, 3 . Ar 21 . Ar 22 . 
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Ar 23 . Ar 31 . Ar 32 , Ar 33 . Ar 41 , Ar 42 . A 
r 51 . Ar sl &£X/Ar e2 xmtl&7<J-ll>mi. n 
m^fcOiStfM n + 2 ( n(ig^a) tJjWfiCaili 

l,vtt>VH>{E*£fc UTJi. 7/1/^/1^. y?o7/K 
;l/». T;l/7--^S. 7/V*x;|/£. 7'J-/Va. 
IBS. 75 7«. ^OT-'yff?. *S?«, X/P^T-h 
S. tiAr#*viv&^ 7i/;P75 7». 7;l/*y7$F 
S. *7.*>"75FS, fi)ir^4)im. xxf^S. 
7/1/3^^*. 7U-;U^vS. xhDl. vT7 

[0 04 9] -Ifc* (Nl) . (Al) . (A2) . 

(A3). (Bl). (C 1 ) tiXt/ (Dl ) {Ci^ 
T. Ar, Ar u , Ar 12 . Ar 13 . Ar 21 , Ar 22 . 
Ar 23 . A r 31 . Ar 32 . Ar 33 . Ar 41 . Ar 42 . A 

r 51 . Ar 61 fcJ;V'Ar 6! T'S^0fft«fii!: 
fi. tfflrfco&#4 n + 2 ( n(ig^) -C*>l>#8i 

mmmfcizv»tLxit, wiy, tn- 

;k >f5^y-;l/. e^V-Zk 1.2. 4-hl»7V 
1,2. 3- 1- 'J7V"-;U. **y-Y-)U % 1-7 

y. t'jy'x, t°7^y. fjSy'y, t"»j^>-'>-. 
1.3. 5-F'J7yy|AW^, ^il^>a«If{i 

[0050] HR* (Bl). (CI). (Dl). 
(El). (Fl) . (F2). (GDfcAlMG 
2) lCt>l >T. R 4 1 . R51 . Rgi . R 62 , R 7 i . Rsi. 

r 82 . R 9i axt/R 92 xm^tLimmmt ixn. mm 
^ffiKc^zuimzfflmii^ff. mk.mzi.t7 ii* 

;l-S. y7 07^/L-l, 7;^x^, r^^-^ 

s. 7y-;i-s. 7S7S. ^oyyji^. 

yJ<ISS. >;l/^7°ha. tDV^^ivm. 7 i y)V7z.J 
X. X;l*y7i h'l, *^*y75K3l. ^/UyS'^^f 
yUS. X7f/H, 7/l-3 d f>S. 7 I J-/1/Jf d f>-S. 

m&m*comHzffimi-&ig,mizmL0)wm&tfw& 

[0051 ] HRS (N 1 ) tfc^T. 

[0052] 

[€2 7] 
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A 

A 



(cte. 2-ey^'AS. 2-h''J5^a. 6 -try* 

S. 3-^yf-TyyAS. 3-7?if'-A£. 3-f 
^yy/i^a, 2--r$yyyAS, 4--<$yvyA 

g. 2-fnnl, 2-H*WTW)Vm. 2-^7 
'JTY'JfVm. 2-(l, 2, 4-h l JTV" , J;W) 
2 - ( 1 , 3. 3 - ( 1 . 2, 4 

-mi rv)v) mmt-mi^ixh . $ 4>t:K*2*a* 
**»5r^$«Jt2-^y y a*, 3 -t-^/yAS 

6 — ( lH-t'5 V"n [ 5 , 1 - 
c] [1. 2, 4] hUTy'UA)^) JMLtt 

[00 54] HRs* (Nl ) fcisivc, 

[0055] 

[€2 8] 




[0056] x'mzti&Jr&mmfrmmmz. a n + 

1 oKO^^icOT'^ 9 , I*WCIi7x-/P 
i-->-7f-Aa. 2-^y^-ivm. 9-ryMi/u 
l-Tyh'JAS. 9-7ifyh[J;H. 2-h 

$ 6 t KJWfc**aKiffl * HT R 4 1 TlftBJ Lfeiiaanc i 

7i^yM K#fbk*££iB££ 9 - f 
A«. 7x-A*fc«^£ffi£3-£fc8-*y'.;A* 

[00 5 7] -*5$ (N 1 ) fcfcOT. 
[00 58] 
Hfc2 9] 



[0059] T'SI$ftl>3?#i£|gf!?i!il»i. *S3ief# 

sia^cte^tss^piBHSfffi^^is^ -eft o . 
n + 2 7t&cD3?%mmx'fotLimi,zmm%< . 

JMfrWCtt, 3-h*';^>«, 5-t°y$^AS. 4- 

4-'fyf-ryiiAa, 4-i?5yyAa. 3- 

enol, 3-7 DAS. 3-f-x-Aa^W^.ix 
I. . § 4>fcK«*aBi01;ttf R« , TBilB LfcMHttc J: 

[0060] HR3? ( A 1 ) . ( A 2 ) . ( B 1 ) , 
(CI), (D 1 ) , (El). (Fl) HXl/iF 

2) cieasnr^s r^m^tttt^^Lo-i.^ 
u>mti-7?uyw&^%<i££w<7)£oiz, man 

£ETKiJ^TA*PWFfcJ: 9 3 6 O^iimfe^T'^ 
SrfflA^'SC3 6 0g<7Dg&B&#T'#&ftfttf*<0 

[ o o 6 1 ] ifc , r ramfeMtttt^tt^- L a s«S£ 

^*Sf* 3fl6^ ^5 88M ftAJtJJR) tt>')* ! , 
o t r rt»HM6SttttS:ft4- L o 4 jg^f* j * t 

JUS) fcSv^U£.iiiT'#6, 

[0062] 
HL3 0] 




[0063] ElTfc r rt«ENEStttt«:tt4 L 3 4tt^ 
tt^ftot'T'J-ASj £W^I>«&I?)«#-g1g (H 

[0064 ] 
[^3 1] 



(a 2) jo i 
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[00 6 5] 



HL3 2] 



(a 3) jo i 
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II 




Cr 



ilia 



H U3 



[0066] 



/V R m 





[fc3 3] 
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[0067] HR* (El) lZt5^XMX'3kZixZ>&m 
7c«(i. l mfrt> Am<r>AJs yfflStftWxh i>coX'hti 

HmzMmi&^tiK Be, Mg, Ca, Sr. Ba, 
Zn, Cd, Hg. Pd. Cu. B, A 1 . Ga. I 
n.TU Si, GetffttK. Be, Mg, Ca, 
Sr. B a , Z n , C u , B , A 1 , G a , In^f, 
«ff*L<. Be, Al , Zn, GaA>l{,SSU\ 
[0 0 681 HRA (El) (Cttivc. L 71 -"C*$*l 

^rtsift^r-^-yfctt, igttm^Tiii§«Ji^, n 

-ffrfc^HKMHGfcir*-* (-OH, -N 
h, -sh) ■fb-^ft*^rohy^ ioDJo^oi>^ 

Sf (0, S. Se,Te) «J: 3*A»cEfiOTSKr 
'J y f> 7*o F y £ TO o fcigiSI 7-* y, 1H 

- 2 - (i-tr?yy/kM5 yy-/w) 1 <a<o n h 



[006 9] HRS (El) tfc^T, R,rtS?Jl 
bMt4*yi£££Bfcfhim<F)T=--XV\t, pH8 
ULh<Ota*tt*frTTT -4" >- £ f&±t S t> <r>X-btU,i 

«f(c«i»i*< , mtu. 4-t Fn^y- 1 , r - 

D[5. 1-c] [1, 2, 4] h'JTV'-lUfr^Tv 

[0070] HHSt ( F 1 ) CtJ^T. Z,^J;yz 2 T 
*Sixl»l(lc7)^tt^^^*i«i, SfiTTfE** 

owm^fzicozmi. —tB&t (F2) ciswc, z 
3 -est $ n s k flro&H&teftas k (± . sflT-e* 
* sr^r -ffc-^i^ffi s^xaa*> fe**]!^ * Missus 

£ k« 0 Mtt i> COS:* L . KSfflTT*efc*f -ft 
[007 1 ] fBfctt^«« 4r 0 3 Sffcjfcttfc^ft 
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1M-27 omizimztix\^%iemmL zhizm 
mit^y®. p-?-yjL->i*?77t-?--7±->i>mz 

y, fiiw^f-ii. ftii^v'y. yji^u 

y. **ryi-*y, ru**rvy^ r-rovy. yyt' 
y. ?-?'jy. t7h-fs^/-/k <yv**w- 
)\si>£ rfiSKy y 7 xi-'Jym^zttmfihm^m^ 

l/yy'NO, ^fl/yT*^-. xtfv- 

y, J f-7AH^7~yiiiiX/2- (rxijy,-KUx-f 
4 'Jy, ;do7 ^fcJ^'Jtf^t" ymziWkZti 



y-fe'y, ^ys^'y. ^rsy^^A'V-^, hUTV 
rVny. y't Knt°'J;/y. ?Vjy, 

/M-u-y, **y-is7-y. rsy-f7^i/-<$K, e 
^yy yfe zv**? i/'Tv'-^ikco&Km&m 

mfhix. Z^zzilWtWMmttLX^XhK. 
%L>lzm£mt:Bf8.lX^Xi>£^\ 
[0072] HR* ( G 1 ) fcfc^T . X g , X'mZtll 

[007 3] xmtiz&^x . il/Hrol/5^7-fey 
i>&\ JEll&A^mT&AmtlZMithiX 
fK*m£*xht-tl> K-ty?'*m ( F-^yK y 

[0074] JaTt*fMHOX U ? h o;U S * y * y* 

[007 5] 
Hfc34] 
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[0076] 



Hfc3 5] 



(8 




[008 1] 
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03 




[ft4 0] 
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Ut4 2) 
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[ft4 3] 
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(£8) )0 1-1 4 3 869 (P200 1-143869A) 




(£0))01-143869 (P2001- 



1 43869A) 




[00 90] Ut4 9] 
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(Rt)m' 




BNP-*- 
BNP-*- 



2nX 



MW>7 



BMP-* 



^ At" 



BNP-X- 



At, 



BNPAr ' 



BMP* 



[0093] 



BNP 



H-1 



BNP 



[fc5 2] 
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[0094] 



ML5 3] 
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F 19 





[00 9 5] mz. *%BH-CV^xu^ho^S*-y-fe 
•/Am? b li . «3LL(c tulSTx l/^hn^S^-ytv 
* tffl k.ixi/^h o/U 5 * -y -fe y 7. ttnfrhf&k L> 

[0096] TOimiZ&^X . 1*C*6ig04V* 0 , 
xu-7 hn^S*7Hr^«fK4fl3t)It-Mrt*ltr 

[00 97] 4fc, *JHBt*j»t4xu^hD;PS^7 



[0098] *^B^C0X U- ? I- V)V 5 4- y -b YXM^Z 

IS. itaiittr - y ? 7 4 ^ASr Sf4 i fc **T§ 

[0099] 3tj8JSttr5^f--y^7-f^Ai:LT«. 
Witftfyxf-uyf-i/T-^u-h (PET) , *°'jx 

fl/Vt7?U- h (PEN) , ^'JX-r/UX/U*y 
(PES) . rtf'Jx-r-'M 5K, tK'Jx— f;L-x-r 

?K 'J 7 x xi/ VX/l- 7-( F, XVTW- 
K --KIM SK. .i?'Jj&-;K*-h (PC) . -fe/Uo- 
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XbOT-tf—h (TAC) , •fe/PO-XT-fef—h-r 
D £ if *- h ( C A P ) mfrh % h 7 < frJJWWif h 

ill. 

CO 1 00] #|&BJi<7)XU? hD^S*7-tryx*f 

gfcSIWRj 19 98^1 l£3 OB 
r-f- • xxflfir (WT. XttAkv^CfcfcA*. ) 
<0»1«»3» (§&3 5H~I§5 1H) KKHSfVC^ 
■6fl£$H«S&3fc*m. P1AU:a<7)^1SS4* (H5 5 

^AcomiHIS5$ (3£8 0 OH, HI 78 

H-Hl 8 9IL rtflU 9 2K~Sg2 1 2JD 

mmz&miztifx'ti. 

[oioi] xi^ho^**.y-tyx^(ijl;S2o 

fc-JU&AM. MffisiMM. 
h^o ) . m^&Al (ifctim^fiBSflfci^d ) m 

tfmfhtii, 

[ o i o 2 ] mrie, mttM&xvnFFs&Mitam 

izm t X 5 <o (cKffiffii fcfc-vovt 

1 jEfLS 2 JEiL&Am ( jHLWfiSJl ) 

2 *mM ( m-?ttiM« ) /« i a 

[0103] OTt*% H ^tCt5ftl)XU ^ h * y 
fgOTIETLaAilfc «fc If /4 fc fi^&AlKot ^ coiE 

( 2 ) 3E$/&£-$«/S«/|lg/iEtL&Al/«ft 
JI/RMB 

( 3 ) mm/&£ffl§/mm/w i m/ : %m/w?&A 
m/mm 

( 4 ) S1S/fe£$«/MK/ll1I/I?l&Al/?§7£ 

( 6 ) a«/n«/iE?LaA«/^«/KS/fe^ja 

( 7 ) mi/^/wm/n^&xm/mm/^m 

( 8 ) £«/Hffi/I?LaA«/8btl/m^±Al/ 



[0 1 04 ] »«fc3ftjtfl*fcH:iE?LaAJBtf> 
H. fc<ktf. llgt^^££(«^&AJlfc</3lS«i 

[ 0 1 0 5 ] A y 7 r IBimfflST^Ml 

X\ $MAcr>Wi2m%2^ r«»ffij (jfii 2 SH- 
IS 16 6W) CRffltzEttSfrCtj 1 ), llA' 7 7r- 
1 h HffiA 7 7 7 -JB t 6 . 
[0 106] »\'77r-lfc LTJi, ff^o^T 
x y iz ft* $ ill 7 * n y7- V) < x 7 r » < 
^-> ; '7ACcft*$iXl>iSfk!|*l^"-y7r-S, 7^7 r 

^-t;w< 7 7 7-i, jKurxyy (x^^/Wr-f 

A . y 7 r -JP?A W <oitS . 
[0 107] mW< v7T-mt LTJi. XYuy^rtj 

j±*?r>i-$-'?A.mtzi$3kZti&&m'i-yyT-m. 7 

•y -ft 'J f-7 A fctt* $ il £ T)Vij »J <kWC&k> <?7r 
-B. 7 'y-ft^*^AfcttSISftS7;^y±$& 
*Mfc^*/"« 7 7r-l, !Mt7;U S -7 A(cft*$itl» 

[0108] ±ie./s- .y 7 t -*ir<*^nrc*6i t 

A ! a^ L- < . Stf (c i, J: -e c?)^Jf {i 0 . 1-10 
0 nm«0KH*W^ 

[0109] mm. TBUtxm. v?&xmxi±'tv 
yr-m^nmtiumtLxii. mummm. xt- 
>-3-hffi. **rxhm. LBm%b'co&%\<7)irmz]: 
mmittiztiz* *)mm-iztifix'%iifi. mz 
tt^mmmx-Jb iztmttu\ zzx\ fr?tmm 
t (4, im^nmmfr^mztiB&ztitzmm 
mtitmmmtt®jtmmvmfrt>®mtztiB 

[0110] &tz. ZVti&tmii. W8M5 7-517 
8 1 ^«tiEtt$iiT^6 J; 'j C. tttlS^if^lS«» 

tlfiX'Zltf, 5nm^5fJ.mCr>%mXM^L>tllZk 

[0111] Cl«xL-^hn;P$^-yb>'X« : Ptfc('t 
5BSt iXii, mmmcoXZ ^ (4 e VfiUb) ^ 

smoMfomt ixi,iAuKckcr)±m. cui.^y 

^Af-y^JfvF ( I TO) . S n0 2 , ZnO. 5i'n 
v*J*jJ* ( I ZO) ^rfc'^mtt^BMP 
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b 9 1 -mxitimmmw*? ->&&f£LX 

£i± ( i ooumttimm) . ±ie«»«^*^ 
n-y ? 'j yy^zfmmm^x^ £itLx^?~-> 

[oii2] z^mx^^^mtat^ui. m 

IBffiflRJStiffBeJ: -jTjO»RTS 4A>\ 1 0 n m 
— l/<mgJgT*ffl^4<y)##£L<, 10 — 20 0nm 

[0113] . mmt LTJi, tt*RBRtf>/h3n 
(4eV*i)ti( & Att^JR k «rf 4 i k 1, * 

4> . laeawMteWK^fi&eate*** 

A^JkLTii, #9^ -y-HJ^A, -fhy^A- 
#9?A£&, v^S^A, 9f-"7A N >7 A 

7VU$-OAg-£ft, -??'*i-"7A/-f yy-)Al^ 

ft, r^s-^A/e-ftr^s-^A (ai 2 o 3 ) 

ft. -fV^A. 9f-^A/7A-$-'7A?I|-£ft, 
^R&k'j&W&fiS. 

[0114] -hx&o+t. n^aAttaiflR^k't 

^x^A/T/l-S-^Afi-^ft. V^S^A/W yy 

■)Ai^-i. r^s-^A/isftr^-s-^A (a i 2 
0 3 ) fit^ft . 'J f-^A/r/u S - «7 A«£ttfc k'co i 

[01153 tztSL. vtm&ffiiizffiinx ozmm^'v 
ixmzti, mtimrm 11-22478 3^ztm 

fi 9 .m-mo 7 vttMiimviz. t tz x 9 . P£®3 i 

TO^SnOj. Ini0 3 . Z n O : A I f WlfiSffi 
k UT(Sffl$<i6ttW«S^#^»*ffiffl'tl.c:k 

aKBttSftT^sidc. mm^"/7r-mt 1x7 

•y-fb'Jf-^A (JDSO. 5-1/zm) Srffl^Sikti 

#*D£>ftTfc9. £OJ:3&l£«&A.y 77-Jf 
^flfcffittflk LTIi, f5fe£»kft^7/l-5-'7 

a^hl a. 77^-7. &mnmwmmx r&«j 
k Lx%.mzh.x^&fc.mfi<&mxz 4 . 

[01163 <Iix^<yy®IftM2:S3i^.XA 
•y ? 'J y^k'^TJffit J: 9 . 5»S£$JS3-Ii;6 - k 
<fc9, (W4<lk#-C£4. $£>tc. 1-8 
0 7 4 ^icBBSfLTV^i J:5^-y*ffit:J:oTft!|S 



■t4£ki*mr*>4. 

[0 117] BatLTcOy-MSfiBilO'n/DJa 
TsWff* U \ £ ft . FtffiOJi/fte 1 0 n m- 1 0 0 u 
mX'b&ZbtiWtK. 50~2000nnrC**£ 
k«df?£U\ 

[0118] J5r*s, ho 

;p s * y -fe yzmTco&m k fe^j^Ji k ioiacaaw- 
[ o 1 1 9 ] zzx\ mmtfmwxii^mwxfo&tii 

400nm~700n mlZ&ft mfflt&&&tf 2 0% 

VXlX'hh Z k L, 50 %&.±.Xfo&Z k 

U \ *»«C*J t j&gfcjS txmihtih TBl&A 

ttthhnxh'o. z<niE?\;&\mmmtmm<r> 

ffllZiY&Z ZklzX 9. i 9 (Sv ^ < coJEll 

tf%%Miz&xzh. ttz. $£/tmz?£mxim. i mx 

* £ J:9aA$^« z Fk. mmkJEIL&AmcoftWlz 

tt-fm^mmzx")^ mmm^m^mix 

[0120] i<OjEfLaA*Cfflv^<t&«fi (WT- 
i><DX'foixlfmzffimii%<. ft*, ^ai^twxf^ 
[0121] ±ieifLaAW4(i- E?LcO?±A. Vf*> 

mm&co^-ftifr$:ii-tz>t>cDxh } '). ws*. 

[0122] *»©jE?lttXWHfc:«. CT^-if, 
6 3-2 9 5 69 5-§-&HL ^H¥2- 1 9 1 694^ 
^|g. - 7 9 2#^rfg. - 2 3 4 6 S 

1 ^fi, WHH 1 5 - 2 3 9 4 5 5#^«. W5- 

2 9 9 1 7 4^-MI. #lfW7 - 1 2 6 2 2 5^fS. 
tm¥7- 1 2 6 2 2 6 - 1 0 0 1 7 
2^m. EP0650955A1 #^ffi«tiE«Sil 

7 ? d - vl^®* , r h 57 9 -;Ky-/yyft^ 
ft. ?r#S£3&7$>\ tH5VyBWft. 

)vmm. b<j7v'-mmfo. 4$.w->vmte. 

x y^TS) 4 . d ix <i cofL-^ftli 2 SlXk & ffffl L X t 
«t < , ffffl-f 4 k # li]ni(c Lfc 9 , ^ Lfc 
9fixtfJ;v%. 

[0123] IE?LixAffl2:»SkTffiffl-ri.^- (iE?L 
4. L ^ ^a-^^ ^SfR LTfflV ^4 i k * { T' 

znit, mm dTof) mrt>4**ft#T 
twttz. wmmizttBm®. m®&) o&nwt 

^ft ( (Witf»W¥4 - 3 0 8 6 8 8^tfSSJ$ixT 
^4X^-a'-x M-f^ft^-e^ft^lT'^4 ) * 
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[oi24] jjKf*K»H»r s yft-^fta^f-y 

/UTSy-ft^I^ft^^t LXlt. N, N . N ' , N" 
-fh77i-^-4, 4' -y'7S77x-;K N, 
N ' -y'7x-yl/-N, N ' -t'X ( 3-^f;l-7x- 
/!-) - CI, 1' -tf7x-/lO -4, 4' -y'TSV 

(TPD) , 2, 2-t'X U-v-'-p-hy/UTS/ 
7i-;H 7*n/\'y s 1, l -fx (4-v-p-MJ 
;PrS77i-;H S^o^-fry, n, N, N' . 
N " -f N7"P-b 'J;P-4, 4' -y'T5yt"7i 
-;k 1, l-t'X(4-y-p-h l J;l/7577x- 
)V) - 4-7 'DA^Hfy \ h'X (4-~J-Mr 
)V7^J-2-M-)V7x-)V) 7i-;M?y, t'X 

{A-V-p-Y V)V7^J7 3.-1V) 7x-lM? 
y. N, N ' -y7x^-N, N' - : J(4-*Y* 
y7x-;H -4,4' -y7Syt'7x-/k N, 
N, N' , N ' -rl-57x-/l— 4, 4' -^757 
y'7x-;H-f'K 4, 4' -b'X ( y'7x-^T 5 
7) 7tf-K'J7x-yk N, N, N-hU (p-HJ 
;U) 7iX, 4- (iy-p-hU;l/T57 ) -4' - 

C4- (v-p- h 'J/U75 7) X**))V) 
y. 4-N, N-y7x-;P7Sy- (2-y'7i -)l> 

t'~iu) ^ytfy s 3-7h^y-4' -n, n-> 5 7 

x -;P7 S /XflKyt'y, N - 7 x - /U#/UKy- 
;k S 4>£{i. *H^I^5 0 6 1 5 6 9-99BMF£iE 

SO, l?lU«f4. 4' -ty (N- ( l-7"7f-;l-) -N 
-7x-;UT57] t'7x-/U (NPD ) N }$gFW4- 
3 0 8 6 8 S^&mzimZixXi^ b 'J 7 x -/UT S 
ya- -y h#3ox?w\-xhgy«S*§£ii£4 , 
4' , 4' ' -h'J7 CN- (3-^f^7x-;H - 
N-7i-;17?y) I- D 7 x — ;UT S y (MTDAT 

a) %wmft>ix$>. 

[ 0 1 2 5 ] ifc, «<l<?>IE?l£Att£ifc IT pffi- S 
i, pa-SiC*if*ttffl-fftii:36»T*6. 
[0126] icOIE7LixAS(i. ±lEiE7L?±AffS2r. 
W*.tfK£3£3fi£. 7b°yn-h&. ^t7hft. LB 
J: 0 . JWWfctS d fc tz£ Wit 

[ o 1 2 7 ] 4*:. !&gi,zmixm^t>ti&m mi 

[0 12 8] H-^&AJHi. &3OTfc:Jflv>sfl:£!Hjtf>* 



[0129] <I?>m?aA;iKffli,^it|>*ffi (OT, 

«?aA*ffifcv^) nrnttxte. -huw&yiv* 

4f^HBW*, 77^wy^'ji^y : 5:t'^*ig7 1 h5 
^tfyKfektk */M«iM 5 H, 7ly^ly^Uf V 

y^yf&Sft. ryby^JisxfyRVTybnym 

fc, WHie5 9 - 1 9 4 3 9 3-*&«CB«3*lT^* 
LTBSSftT^Sa^ «^xA«t4k LTfc 

jH^fcirai Ltz^7=J7V->vmmw. t y -)vr s / 
*j*?oymm#i>. vmtMttbLxmmzk. 

[0130] 8 -*7 'J ./-/L'SBBftOftJUl 

*. MtlibVX (8-df7Uy-;W) T^S--7A 

(A 1 q) . h'jT. (5. 7-^no-8-^>'jy 
-/I-) Tyl-S-^A. hUX(5, 7-y7"Dt-8- 
^•71)7-/1-) T/PS h U7 ( 2-7^-/1—8 

-=Sf7'J7-7U) T/l-S-^A, hV7 ( 5 -7f7l/- 
8-^f7'J7-;U) T/l-S-^A. h"7 (8-^7'J/ 
~)V) ffijfi ( Z n q ) *if , aV^it^O^JSIS*^* 
'L^JR^'I Mg, Cu, Ca, Sn, GaXliPb 

z-tffTth* -fcofte, mi&MAW- mm mm 
3 8w-m4 8mzimcr&g,nfa%m®. * ?>V7 o 

-*9)V7 9nis7-y. Xii^ciXh<ry^^7)V^)V 

Att«kLT*fSL<fflv^|,Ck* i T^-g.„ IE7L 
aA«k|5]«(c. nl-Si. nffl-SiC*4f^>*fl| 

[0131] zcom^'&xmn. jjsfl:^**. mta 
M^mmm. xt-ya-bm. ^^is, lbs*^ 

6. 

[0132] S^ttAlk LT^IilSti. NfCMIBMRSr 
[0133] «fi±A«ti. ±ie«0« ^fxAWM-SX 

[0134] mz. xmtm&ism&ffliWih 

[0135] *»!Bfc:fcv^T. tHUftfiftfr. #±»S 
ftS^tHtt LTti. |tflBxly7hn;l,S^-y^y7« 
«*^^4>ill»^?t^iSifXLTfgxiy7 h o;l-5 * 7 
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[0 13 6} ZZX\ hD;k5*y-fey**M5k&» 

T, *H«»*3t*<Ofly:«je»ft*«l 0 nmBLhJWlfc 
[0137] #3fcBHOXP? hn^i^ 7 t>x*ft 

400-700n m<^$£ffi*f&3fc&3rf 6 iOT'J) 

[0 138] #BH)!tf)XU$> hn;|/i4-7tyx 

{±, xi/? hn;l/S*y^y;MffiA^f£tf^;h.&ffi:* 
ffcjfejfcfttcfl LT l 8 0 nmfelh£»MK^|fcftifcB 

[0139] *%H^xi/? ho;l/ = ^7-feyx 
y;Mffi*^ffci^iXl>3ftcJ:oT4 0 0-5 0 0 nm 
&3fcfctf>^3r< 1 1 1 a. 5 0 1-600 nml;I« 
'Jf*£< 1 i> laRtf 6 0 1-7 0 0 nm£ficfc&£tt£ 

fc 1 1 as- srii?mt&&%mm^tz>z\ ttfm 

U\ 

[0140] fe£$lti. ffi&fc «t 
S£ 4: 

[0141] fiUif . Bfe^BMB^*fcLfcv*l|£fc 
[ 0 1 4 23 ^ B B B-f>X7V^co^7-7'f^?-^J: 

crv^-~>7-K&h. lt(±, caw>aar arw 

[0143] *^BBJCfc(tS«lli^^#:^ffl)a{i^t 
MBWi^VW, S£ B B B #ftT"£>l> Y 2 0 2 S , Z n 2 S i 

o 4 , c a 5 ( p o 4 ) 3 c i mizmkztiz&matmR 

CfZnS. SrS, C a S«(CftKd^.£K^Mfc:. C 
e. Pr, Nd, Pm. Sin, Eu, Gd, Tb, D 
y. Ho. Er. Tm, Yb^^^H&JgfTM^y^ 



Ag, Al, Mn, In.Cu, SbmcO-km&J $y 
[0144] j&B B B eft SrSSCf* L < IfflJJ-*-* t , ^b b b# 

ft k lt a^jHmmmt l < . < x > , a 

1 ie0 27 , (X) 4 A 1 14 0 25 , (X) 3 Al 2 Si 
2 O 10 . (X) 4 Si 2 0 8 . (X) 2 Si ! 0 6 , (X) 2 P 
2 0 7 . (X) 2 P 2 0 5 . (X) 5 (P0 4 ) 3 C 1. (X) 
2 S i 3 0 8 -2 (X) C 1, 

&mx'i>£<. *<nm.-&\£mi\mx'^\ ^<n±o 

*. 'J ao (J yIg^ftl£W&&B B B#ftk 

[0145] z<m<?>m u^B^ftt UTJi. ffiis 
y ? y^#±a^JSc7)i8-fbtifc =fc tf^iS-ft^ltS; 

[0146] ttA&fro*?* i-^mzmznmth . 

[0147]ZnS, Y 2 0 2 S. Y 3 A 1 5 0 12 . Y 2 S 

i O 10 , Z n 2 S i 0 4 . Y 2 0 3 , BaMgA 1 10 O, 7 . 
B a A 1 12 O19 „ ( B a . S r . M g ) O • a A 1 
2 0 3 . (Y, Gd) B0 3 . (Zn.Cd)S. SrG 
a 2 S 4 . SrS, GaS, Sn0 2 . Ca 10 (P0 4 ) 6 

(F, Cl)j, (Ba, Sr) ( M g . M n ) A 1 „ 
O n . (Sr, Ca, Ba, Mg),, (POJ 6 C 

1 2 . ( L a, C e ) PO, , C e Mg A 1 ,, 0 19 , Gd 
MgB 5 O, 0 , Sr 2 P 2 0 7 , Sr 4 Al 14 0 25 , Y 2 SO 
4 , GdjOjS, Gd 2 0 3 . YVO,. Y (P. V) O, 

[0148] \3±<mmmxfmm&Mt&wm\ 
it. m<?>7tmt-&B.mitzi>cDxt,ffifr%^i. 
t < iz7tmmmzumm< , mtow&xittt:itsk& 

[0149] *mizt5\,^x , mim%fc<>>ffl&m. « 

MxSMt LTKf*LV^t<7){±, La, Eu, Tb, C 
e, Yb, PrmzttBkZtLhyyfSJ h'7C*^^ 
y, Ag, Mn, Cu. In, Al ^CO^ <KA X 

vx-h o , ^« Y-rmmwzft ix o . o o 1 - 1 

0 0 L< , 0. 0 1-5 0^1/%*^ £>t 
*y co-SB £±t£7y?/--f K<oJ:d^*ytcii#ai 

[0151] «jt*eaome^fflj«ti. a*cie«-f 
xmzmymmz&g&mz ^z t w&w?. 
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%^Zttt&. mil$Srs- x A 1 14 0 25 : Eu 
2 \t±. *^(CfcV^{iSr 4 Al 14 0 25 : Eu^ttk 

[0152] aT^itmm^mmmyti^ (m&m^t» 

a 2 Mg 1 _ z ) 3 . x . y Al 16 0 27 : Eu^ x , Mn^, S 
r 4 . x Al 14 0 25 : Eu2 + Xs (Sr^, BaJ^A 
1 2 S i 2 0 8 : Eu 2 V Ba 2 _ x S i 0 4 : Eu 2 V S 
r 2 _ x S i 0 4 : E u 2 + x N Mg 2 . x S i 0 4 : E u 2+ x s 
( Ba S r ) !_ x S i 04 : Eu 2 + X . Y 2 _ x _ y S i 0 5 : 
Ce 3 %, Tb 3 V S r 2 _ x P 2 0 5 : Eu 2 V Sr 
2 _ X P 2 0 7 : Eu 2 V (Ba y Ca z Mg!_ y _ 2 ) 5 _ x (P 
0 4 ) 3 C1 :Eu 2 V S r 2 . x S i 3 0 8 -2 S r C 
l 2 :Eu 2 \[x, ytJit/za-eil-fflimT^ffiS 

comm. ] 

t\ 

( BL- 1 ) S r 2 P 2 0 7 : S n 4 + 

(BL-2 ) S r 4 A 1 14 0 25 : Eu 2 + 

(BL-3) BaMgA 1 10 O 17 : Eu 2 + 

(BL-4) SrGa 2 S, : Ce 3 + 

(BL-5) CaGa 2 S 4 : Ce 3 + 

(BL-6) ( B a N S r ) ( M g . M n ) A 1 , 0 
O n : Eu 2 + 

(BL-7) (Sr, Ca, Ba, Mg) 10 (PO 
4 ) 6 C 1 2 : Eu 2 + 

(BL-8) BaA 1 2 S i 0 8 : Eu 2 + 

(BL-9) Sr 2 P 2 0 7 : Eu 2+ 

(BL- 1 0 ) Sr 5 (P0 4 ) 3 C 1 : Eu 2+ 

(BL-1 1 ) (Sr, Ca, Ba) 5 (P0 4 ) 3 C 
1 : E u 2 + 

(BL-1 2) BaMg 2 A 1 16 0 27 : Eu 2 + 

(BL-13) ( B a , Ca) 5 (P0 4 ) 3 C1 : E 
u 2 + 

(BL-14) Ba 3 MgS i 2 0 8 : Eu 2 + 

(BL-1 5) Sr 3 MgS i 2 0 8 : Eu 2 + 

(GL-l) (BaMg) A 1 16 0 27 : Eu 2+ ? M 
n 2 + 

(GL-2) Sr 4 Al 14 0 25 : Eu 2 + 

(GL-3) (SrBa)Al 2 Si 2 0 8 :Eu 2 + 

(GL-4) (BaMg) 2 S i 0 4 : Eu 2 + 

(GL-5) Y 2 S i0 5 : Ce 3 \ Tb 3 + 

(GL-6) S r 2 P 2 0 7 -S r 2 B 2 0 5 : Eu 2+ 

(GL-7) (BaCaMg) 6 <P0 4 ) 3 C 1 : 
Eu 2 + 



(GL-8) 
(GL-9 ) 
3+ ( t b 3 + 
(GL-l 0) 
(GL-l 1 ) 
(GL-l 2) 



Sr 2 S i 3 0 8 
Z r 2 S i 0 4 . 

Ba 2 S i 0 4 : 
S r 2 S i 0 4 : 



-2S rC 1 2 : 
MgA l n 0 19 

Eu 2 + 
Eu 2 + 



Eu 2 + 
: Ce 



(BaSr ) S i0 4 : Eu 2 + 



(RL-l) Y 2 0 2 S:Eu 3+ 

(RL-2) YA10 3 :Eu 3 + 

(RL-3 ) Ca 2 Y 2 (S i 0 4 ) 6 : Eu 3 + 

(RL-4 ) LiY 9 (Si 0 4 ) 6 0 2 : Eu 3 + 

(RL-5 ) YV0 4 : Eu 3 + 

(RL-6) CaS:Eu 3 + 

(RL-7 ) Gd 2 0 3 : Eu 3+ 

(RL-8) Gd 2 0 2 S : Eu 3 + 

(RL-9 ) Y (P, V) 0 4 : E u 3+ 

•yrmX'£&l$tlZ>i><?>i)WiL<, mzSo 1 -Ge 

i aswc i zmmiz x -oxmrnztiz l 

[0153] Sol-Ge l ffitc J: SSii^ffifcti. m 

ta. immx rv'^-yjumnmrn j (1997^ 
mm^m^L. sswvwl y/wtsrarafl 

^3 r Sol -Ge Iffij bli. &ffi¥ffl£<ryJ?%<b 

mmftfa-smzmm zni mmKmxn 0 <&fm t k m 

t&Zti)*X£Z>> #2£0JfcOSo 1 -Ge 1 mt. HR 

<4R) tWitfrb^h*!'*'?^ <S i (OCH 
3 ),)^-nm-2, 

(Eu 3 + (CH 3 COCH-C (0-) CH 3 ) 3 ) lp<7):£ 

A 1 (OBu ) 3^2-77/-/l«CM7/*y 
^SrjD^Tf^SMg CA 1 (OBu ) 3 ) 2 f) s ^JS 

wzmixh£\,\ 

14. HRtS««*^TSiiSilTV^ r £«S (Me 
t a 1 s ) j COmiZ r^^Jg (Transition 
Metals) jiO^TcS, r^y^y-f Kj ^ 

r MI(Non Me t a 1 s ) j fc LT^SSilS 
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*7H. im (y'jay) £-£/,*fi<OfcbTJg«-f 
&. 

[0155] JJe*S«3bfc*li. «M!tBfC«iB»« 
»£SfeLT *><):<. ^^atL-Cfiv^y^ yr'J 
y ^J^<?)-fL^W»t J; I. i> ^ -9- 7' s ? p > *- 
^-cojBie^Dko jjant J: § J: 6 i> O . $ 

t LT(i. B^x-^-lfcftMtf&ff (1 9 9 7^8£ 
2B) <?) r NUC>-'j3-y v-5>^^7' l Jy/fjj 

# ? p /tcie«$ hx^lt <7)tf%cr>£ tmt. ^<?)fl: 

ttWfcLTtt, WAtf, 0- (3, 

^i/x^Mjxhdrv-v^y, r-79W4)V% 
x- n -roe^h'J - n -rnhVW^^v^ X, 
r-^^^'Jn>f /W^-n-7DW-n-rot 
;Wyy5y, i>' (r-77 'jD-f/W^y-n -7° 
□ tf;l/) ^-n-TohV^df^^^y, T^UP-fA' 
«yyVlJfyIf;l-y7y, N-/9 (TSyxf- 
/U) r-7Sy7Dt;^iJ^ h^fyy^y. N-/3 

7 x -A— r-7S/7'Pt°/H- h^fyy^y, r 

- ^ ;i 7' h r p tVH- 'J * h # v x y vta b'tfmf h 
til, 

[0157] #iwcffl^ftl>»i?i i/tii. &ts 
HffleFT*4c: t t < , mm. ^ o 

[ 0 1 5 8 ] ftCSo 1 -Ge 1 iTt*ittS*§ 
«fcEp»fi£*M >-7^x y b 7 Lttk 

[0159] <Wc. *3PJJKfctt4*±&§Stt£Sbfcfr 
tUTti, *±flbfeMkLTCe. Pr. Nd, Pm, 
Sin. Eu. Gel. Tb. Dy, Ho. Er, Tin. Y 



ff< IXTiEHfc* ( 1 ) XttHRsS (R2 ) X'^ix 

[0160] HRsC ( 1 ) 
Xa-(La)-(Lb)n-(Lc)-Ya 
[3$«k La, Lb, Lctt*fl-PfUBi4t211J3LJbtf5 

«*> l . y a ii l c nmmzmmffittmttirtz 
tmmmbt. ^cx a ^ffs^gp^fc l a t jis 

Lctimmzm&ixm*Btftixi>£<. LaH 

tztz L , Xa— (La) — (Lb) n — 
(Lc)-YaW-y'tb yI^2»*^>/3 - y MXf 

JS? HDMFPJMi- N (Rl) -tcS^jaifcico, 
? 7 "7 yx-r/i^r -f ? 5 "7 yx-f'H 
y^y^-ffVttzlZ.ty*? y^-^lVaMMW? £ ffi 
«W«SDM(^4fc«-N (Rl ) -fcS£tft*.fc?7 
■7 yi-f »-bt^K«3?#&#fbk*8!l* fctt 

( 1 ) iZti^X. XafcitfYa-CHSflSBtt 
"Tffi&IiFffcJi. ftfrWfcttBBBISfiP. MfgM^. Sift 

asm ^ . ast/rpr* i. i h t l ^ . 
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